T
HE justification for direct surgical treatment of intracranial aneurysms has been founded upon the ability to close the neck of the sac or to reinforce the wall so as to prevent recurrent hemorrhage. Occasionally, an attempt has been made to obliterate the interior of an aneurysm by a muscle plug or more recently by piloinjection. Both the immediate and long term results are dependent upon the completeness with which these objectives have been achieved. Descriptions of surgical treatment have emphasized the early results but little is known of the late consequences, particularly when the completeness of the operation has been revealed and recorded by postoperative angiography.
In 1963 the results of postoperative angiography were discussed? They could be divided into three groups (Table 1) . Of great importance was the fact that in nearly onefifth (13) the treatment was unsatisfactory in that a significant portion of the aneurysm remained, the clip or ligature having been improperly placed (Group 3). In another group of 1~, a smaller portion of the neck remained although this was thought unlikely to be of importance in the prognosis (Group ~). Of the original Group 1, and in all subsequent cases in which the obliteration was complete, there has been no known recurrent bleeding (Table ~) .
The hazards of incomplete treatment must be emphasized. Although there may be respite from the danger of immediate rebleeding, the patient is left in grave peril for both the near and distant future. Two of the 1~ patients in Group ~, where a smaller portion of the neck remained, died suddenly from rebleeding soon after discharge from the hospital (Table 3) . In both cases, the clip had torn the neck of the aneurysm and the bleeding had been controlled by packing with hammered muscle.
Received for publication December 28, 1966 . Revision received May 16, 1967 . Whole or large portion of aneurysm remaining 1S
Four of the 13 patients in Group 3 rebled early in the postoperative period; three of these died (Table 4) . A clip had slipped in two, a ligature in one, and a muscle pack failed in the fourth after a cllp had torn the neck. One patient survived the recurrent hemorrhage, and the aneurysm was obliterated with another clip at a second operation.
The long-term results have proved to be equally discouraging. While most of the survivors have remained well for prolonged periods, the residual aneurysm in five of these patients enlarged to dangerous proportions and rebled in four, all of whom are dead. Surprisingly, two of the cases were in Group ~ where the small portion of the neck remaining was thought unlikely to be of importance (Table 8 ). The subsequent expansion of the large residual portions of three aneurysms in Group 8 might have been anticipated; each resulted in late fatal recurrent hemorrhage (Table 4) .
As well, two patients not having postoperative angiography because the sacs were reinforced with muscle and muslin gauze have returned after 4 and 10 years, respectively, with mass lesions; one has since died (Cases 5 and 6). A fusiform basilar aneurysm developed another large loculus in 6 months at a site probably not coated satisfactorily with plastic (Case 7). Finally, an enormous but intact suprasellar basilar bifurcation aneurysm ruptured fatally in spite of the fact that it had been virtually occluded by thrombus 3 months before using the piloinjection technique (Case 8). In addition to the 1~ cases in Group ~, two others have been shown to have a small portion of the neck remaining. Of these 14 cases, three have been lost to follow-up and seven are known to be alive. Two of the three deaths were from early rebleeding (Vide Supra). However, in two cases late recurrent hemorrhage occurred.
In one, another saccule developed behind a clipped anterior communicating aneurysm and ruptured fatally ll 89 years later, even though the patient remained perfectly well until her sudden death.
Case 1. The patient, a 40-year-old woman, was operated on in February, 1954. Under hypotension a wide Oliveerona clip was placed across the neck of an anterior communicating aneurysm which had ruptured s days previously (Fig. 1 left) . The region was packed with crushed muscle. Postoperative angiography revealed that a small portion of the neck still filled with contrast medium (Fig. 1 right) . She remained well until Novenlber, 1965 , and then ll 89 years after operation, died suddenly from another massive cerebral hemorrhage. At postmortem a 1.5-cm ruptured aneurysm was found; it had developed by dilatation of the small residual
